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Translation in part of JP6-1991 12A 

Title of the Invention: 
HEAVY DUTY TIRE 

Claims 

1, A heavy duty tire having a sidewall rubber which forms 
an outer surface of a part of the sidewall ranging from a flange height 
position of a regular rim where a bead part is set to a tread end, the 
sidewall rubber being sectioned into an upper region, which is ranging 
from said tread end to a position aparting inward in the tire radial 
direction by a distance LI of about 0.18 to 0.25 times of a tire sectional 
height H, a lower region, which is ranging from a flange height position 
to a position aparting upward in the tire radial direction by a distance 
L2 of about 0.27 to 0.33 times of the tire sectional height H, and an 
intermediate region which is between said upper region and lower 
region, 

said upper and lower regions comprising a weather resistive rubber 
composition containing 3 to 6 parts by weight of an antioxidant Xa, 35 
to 50 parts by weight of a carbon black Za and 0.5 to 2 parts by weight 
of sulfur Ya based on 100 parts by weight of a rubber, 
and said intermediate region comprising a non-weather resistive 
rubber composition wherein a part by weight of a carbon black Zb is 
larger than the paurt by weight of Za, a peurt by weight of sulfur Yb is 
larger than the part by weight of Ya and a part by weight of an 
antioxidant Xb is smaller than that part by weight Xa based on 100 
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parts by weight of the rubber. 

Page 2. column 1 

[0002] 

(Prior Art] 

As a rubber component composing a periphery of a tire, 
unsaturated diene synthetic rubbers such as natural rubber (NR), 
butadiene rubber (BR) and styrene-butadiene rubber (SBR) and the 
like are usually used. Since these rubbers contain double bound in 
main chain of them, they are easily vulcanized by sulfur eind exhibit 
excellent flexibility and cut resistance. However, there is a problem 
that they are easily degraded by reacting with oxygen, ozone and the 
like in air. 
[0003] 

In particular, a sidewall part of a heavy duty tire is loaded 
heavy burden, there is a big deflection when the tire is repeatedly 
deformed at grounding/ ungrounding. Coupled with the 

above-mentioned degradation, crack damages occur in an early stage 
and cause mainly shortening a total tire lifetime including revival of 
tire. 

Page 2, column 2 
[0007] 

It is fundamental to the present invention that a sidewall 
rubber is sectioned into three parts, i.e. an upper region, an 
intermediate region and a lower region, and the upper region and lower 
region contain a weather resistive rubber composition containing an 
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antioxidant. An object of the present invention is to provide a heavy 
duty tire being capable of preventing from occurrence of crack damages 
on the sidewall part effectively and restraining deterioration of outward 
appearance of the tire. 

Page 3, column 3 

[0013] 

[Example] 

An example of the present invention is explained 
hereinbelow by referring drawings. In the drawings, a heavy duty tire 
has a bead core 2 running through each ambilateral bead parts 3, a 
sidewall part 4 extending upward in the tire radial direction from each 
bead part 3 and tread part 5 connecting between top ends of the 
sidewall 4. The tire of the present example is for a truck or a buss 
sized 10.00R20, and the above-mentioned each bead part 3 is seated 
on a regular rim R according to JIS and the like. Additionally, the 
heavy duty tire 1 has a carcass 6 extended between the 
above-mentioned bead parts 3 and 3, and a belt layer 7 arranged 
upward in the radial direction of the carcass 6 and inside of the tread 
part. 
[0014] 

The carcass 6 comprises at least one or more carcass plies 
arranging a carcass cord at an angle of 70 to 90** to the tire equator C, 
wherein the carcass cord comprises an organic fabric such as nylon, 
rayon, polyester, aromatic polyamide and a steel fabric. In the present 
example, two carcass plies are used. Each carcass ply has a turn 
back part 6B replicating from inner to outer around bead core 2 at the 



both ends of main body part 6A ranging from the tread part 5 to the 
bead core 2 through the sidewall part 4. In addition, between the 
main body part 6A and the turn back part 6B of the carcass 6, a 
tapered-like bead apex rubber 9 is arranged upward in the tire radial 
direction from the bead core 2 over the upper end of the 
above-mentioned turn back part 6B.The bead apex rubber 9 extends 
from the bead part 3 to the sidewall part 4, and reinforces and 
improves rigidity of the tire. 
[0015] 

Additionally, a hard clinch apex rubber 10 is arranged on 
the bead part 3, and the hard clinch apex rubber 10 covers the outside 
of the turn back part 6B of the above-mentioned carcass, and rises 
from a bead bottom, which prevents from the bead damage caused by 
deviance of a rim and the like. 
[0016] 

In addition, the above-mentioned belt layer 7 is formed 
from at least one or more belt plies. In the present example, the belt 
layer 7 comprises the first belt ply 7a, the second belt ply 7b, the third 
belt ply 7c and the forth belt ply 7d arranged in order upward from 
carcass side . Each belt ply 7a to 7d comprises a belt cord made from 
steel arranged at an angle of 10 to 70 * to the tire equator C. The belt 
layer 7 reinforces tread part 5 for all width by hoop effect, by making 
belt width BW which is the largest ply width 0.7 to 0.95 time larger 
than tread width TW. 
[0017] 

Additionally, a periphery of tread surface 5 (a tread 
surface) comprises the circular arc centered on equatorial plane of the 



tire. Both end parts of belt layer 7 are estremged from carcass 6 
gradually, since it extends generally parallel to the tread sxarface. This 
estranged space is filled with a soften cushion rubber 11, and it 
prevents separation and alleviate belt end-centered shearing force. 
[0018] 

In present invention, a sidewall rubber 12 forming an outer 
surface of the above-mentioned sidewall part 4 is sectioned into three 
regions, and the specified rubber composition body is used in each 
region. 
[0019] 

More specifically, the sidewall rubber 12 continues into 
upper end of above-mentioned clinch apex rubber 10 and extends 
upward in the tire radial direction contacting outer surface of the 
above-mentioned bead apex 9 and the outer surface of the carcass 
main body 6A. The upper end part of the sidewall rubber 12 is also 
estranged from outer surface of the above-mentioned cushion rubber 
1 1 and abutted against at the tread end Te with the shape of tapered. 
[0020] 

The bottom of the sidewall rubber 12 is continued into the 
upper end of the above-mentioned clinch apex rubber 10 by slope S 
inclined inward in the tire radial direction toward outward axial 
direction of the tire. And lowest bottom point of slope S is located at 
the position Kl of flange height of the above-mentioned regular rim R. 
[0021] 

More specifically, the sidewall rubber 12 is extended from 
the position of flange height Kl to the tread end Te. The sidewall 
rubber 12 is sectioned into an upper region Yl, which is ranging from 
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a tread end Te to a position K2 aparting inward in the tire radial 
direction by a distance LI of about 0. 18 to 0.25 times of a tire sectional 
height H, a lower region Y2, which is ranging from above-mentioned 
flange height position Kl to a position K3 aparting upward in the tire 
radial direction by a distance of about 0.27 to 0,33 times of 
above-mentioned tire sectional height H, and the intermediate region 
Y3 which is between these regions Yl and Y2. Above-mentioned 
"about" is defined as the region of ± 10 % of each distance LI and L2. 
And the formation of overlap part V and W, which are, respectively, the 
overlap part of the above-mentioned upper region Y 1 and intermediate 
region Y3 and the overlap part of the intermediate region Y3 and lower 
region Y2 in the tire axial direction respectively is allowed in this 
region, 
[0022] 

The upper region Yl and lower region Y2 are formed by a 
weather resistance rubber composition body M and the intermediate 
region Y3 is formed by a non-weather resistance rubber composition 
body N respectively, 
[0023] 

At this point, the weather resistive rubber composition M 
comprises 4 or more parts by weight of an antioxidant Xa, 35 to 50 
parts by weight of carbon black Za and 0.5 to 2 parts by weight of 
sulfur Ya based on 100 parts by weight of a rubber base material 
comprising one or more kinds of rubbers selected from diene synthetic 
rubbers such as butadiene rubber (BR), styrene-butadiene rubber 
(SBR) and natural rubber (NR), and other additives such as aromatic 
oil, zinc oxidant, stearic acid, vulcanization accelerator and the like are 



added) as occasion demands. 
[0024] 

The weather resistive rubber composition M retards 
deterioration for long time, since it contains the antioxidant in a high 
ratio of 3 parts by weight or more. Additionally, the weather resistive 
rubber composition M is capable of increasing viscosity of the rubber, 
decreasing hardness thereof and buffering strain stress sufficiently, 
since the amount of carbon black and sulfur are decreased. When an 
amount of the antioxidant is over 6 parts by weight, color changes too 
much because of the increased amount of the antioxidant deposited to 
rubber surface. Thus, deterioration of outward appearance cannot be 
restrained. In addition, when an amount of carbon black is lower 
than 35 parts by weight and an amount of sulfur is lower than 0.5 part 
by weight, the required rubber elasticity is lost and durability of the 
tire is decreased adversely. 
[0025] 

Examples of antioxidants are, amine antioxidants such as 
N-( 1 ,3-dimethylbutyl)-N -phenyl-P-phenylenediamine, 
N-isopropyl-N*-phenyl-P-phenylenediamine, diallyl-P-phenylenediamine, 
N-( 1 -metylheptyl)-N'-phenyl-P-phenylenediamine, 
N-( 1 ,3-dimetylbutyl)-N*-(4*-ethylphenyl)-P-phenylenediamine, 
N-( 1 ,4-dimetylheptyl)-N'-phenyl-P-phenylenediamine, 
N-( 1 -metyldodecyl)-N'-phenyl-P-phenylenediamine, 
N-(l-metyloctadecyl)-N*-phenyl-P-phenylenediamine and the like. 
[0026] 

The non-weather resistive rubber composition N is a 
standard rubber composition conventionally used for a sidewall rubber. 
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wherein an amount of carbon black Zb is larger than the 
above-mentioned amount Za and an amount of sulfur Yb is larger than 
the above-mentioned amount of Ya and an amount of antioxidant Xb is 
smaller than the above-mentioned amount of Xa based on 100 parts by 
weight of the above-mentioned rubber base material. Preferably, the 
above-mentioned amount of Zb is 50 to 70 parts by weight, the amount 
of Xb is 0 to 3 parts by weight and the above-mentioned amount of Yb 
is 2 to 5 parts by weight. More preferably, the above-mentioned 
amount of Xb is 0 part by weight. Although deterioration is occurred 
by elimination of an antioxidant, the progress oif cracks and the like is 
inhibited since the intermediate region Y3 is the aforementioned region 
which is hardly affected by repeating stress. Furthermore, the 
intermediate region Y3 exhibits high cut resistance and protects the 
tire from scratches because it has sufficient rubber hardness. In 
addition, deterioration of outward appearemce of the tire can be 
prevented efficiently, since the most visible region bulging outer side of 
the tire is colored black not undergoing color change. 
[0027] 

[Effect of present invention] 

Since a heavy duty tire of the present invention comprises 
as mentioned above, the present invention restrains the deterioration 
of outward appearance of the tire, prevents from occurrence of crack in 
outside of sidewall part accompanied with rubber deterioration and is 
capable of prolonging the tire life. 
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